Laser collision-induced fluorescence (LCIF) 1 is a powerful diagnostic which can be used for making temporally and spatially resolved measurements of electron densities in a plasma discharge. The technique, which involves the measurement of optical emission emanating from higher energy excited states due to the redistribution of the lower energy laser-excited state by collisions with energetic electrons, has been readily employed to study helium discharges. In this work, we report on recent systems studied with the LCIF diagnostic and describe efforts to extend the LCIF technique to argon based plasma systems.
For example, the LCIF technique is applied to quantify the spatial and temporal evolution of a pulsed positive column where a nonmonotonic distribution of excited state species is observed to develop during the course of the columns evolution. Through combined modeling and experiment, the observed phenomena are attributed to a "dynamic regime" of discharge operation, making it possible to manipulate electron kinetics and control the electron energy distribution function (EEDF) due to strong modulation of the electric field maintaining the plasma 2 . Likewise, LCIF is applied to a multicusp magnetized helium discharge. Spatial profiles of electron densities in the cusp region are utilized to quantify the effective leak widths of the electrons from the plasma. Measurements are compared to electron, ion and hybrid radii for various discharge pressures 3 .
Finally, studies focused on the application of LCIF to argon plasmas will be presented. Particular emphasis will be placed on calibration procedures that utilize the double-pulse excitation of a plasma column that enables near independent control of electron density and electron energy. Anticipated bounds on the range of application of the calibrated transitions will likewise be discussed.
